Appendix A. Design Basis and description of the CCGT power plant and the PCC system for the reference configuration. A.2.-Natural gas A.3.-Design and operating parameters for the CCGT plant in the reference configuration.
A.1.-Ambient conditions
The reference plant is an air-based combustion CCGT with a 2-on-1 configuration: two GE Class F (GE9371B) gas turbines with the flue gas exiting into two HRSGs, which jointly supply steam to a subcritical triple pressure steam cycle. The reference power plant is designed according to the configuration of a report commissioned by the International Energy Agency Greenhouse Gas R&D programme (IEA 2012) . The net power output and the thermal efficiency of the CCGT plant equipped with PCC is presented in Table A .3. Design and operating parameters of the gas turbine engine are presented in Table A .4 and have been obtained from General Electric technical specifications (General Electric Power Generation 2016) and data from journal publications using the same class of gas turbine engine (Sánchez et al. 2010 , Jordal et al. 2012 , Jonshagen et al. 2011 , Chacartegui et al. 2012 . Design and operating parameters of the HRSG are presented in Table A.5 and technical details of the steam   turbines are presented in Table A .6. The lean-rich solvent heat exchanger is designed on the basis of a fixed overall heat transfer coefficient and a temperature approach of 8 ºC (cold out -hot in approach).
The stripper is simulated with an equilibrium model. Due to the high operating temperature, the kinetic of the reactions is fast and the process is thermodynamically controlled. Moreover, a high temperature enhances the mass transfer and mass transfer resistance is neither the limiting step. The stripper is designed to achieve a fixed molar CO2 recovery ratio and the number of equilibrium stages is consequently defined. The CO2 recovery ratio is set to control the lean solvent CO2 loading at which the stripper column operates and this value is selected to bring the specific heat consumption to a minimum. 
A.5.-Design and operating parameters for the CO2 compression train in the reference configuration
The CO2-rich gas stream leaves the condenser of the stripper column at 40 ºC and 2 bar, with a CO2 purity of 95 vol% and needs to be conditioned prior to transport and storage/utilization. The CO2-rich stream is compressed up to around the critical pressure ( The procedure followed to size and optimise the PCC system is described here and illustrated in Figures   B .1, for SEGR in parallel operating at 97% PCC efficiency, and in Figure B .2, for SEGR in series operating at 31% PCC efficiency.
Absorber sizing
Operating and design parameters in the CO2 capture system are evaluated following the procedure described by Freguia and Rochelle (Freguia and Rochelle 2003) to achieve the CO2 capture efficiency in the PCC process that is required in each configuration for a 90% overall CO2 capture level. The absorber diameter is determined for a flue gas velocity that corresponds to 80% of the velocity at the flood-point (Oexmann, Hensel and Kather, 2008) . The absorber packing height is then increased for a constant diameter. A larger packing volume results in a larger contact surface area and a longer residence time, which enhances the CO2 absorption rate and, thus, the CO2 loading of the solvent at the bottom of the absorber (rich solvent). For a constant lean solvent CO2 loading, it results in an increased solvent capacity and, thus, less amount of solvent is required to achieve certain CO2 absorption efficiency. The absorber packing height is augmented up to a value at which a further increase results in a marginal gain in the rich solvent CO2 loading (< 0.2% of the previous value) and in a marginal reduction of the reboiler duty. The absorber packing height is optimised for each one of the considered configurations.
Reboiler duty optimisation
The thermal energy supplied in the reboiler by condensing steam is used in the stripper column to provide: the sensible heat required to heat up the solvent to the reboiler temperature, the heat of desorption of CO2 required to reverse the chemical reactions between the amine and the CO2 and release CO2 into the vapor phase, and the latent heat for vaporisation of water to produce the stripping steam.
The steam is condensed in the overheat condenser at 40 ºC. The condensed water returns to the stripper as reflux and the CO2 rich gas is sent to the compression train.
For conventional MEA solvent, the maximum allowable regeneration temperature is around 120 ºC to prevent from thermal degradation, i.e. polymerisation (Rochelle, 2012) . The temperature of the condensing steam in the reboiler exceeds the solvent temperature by the pinch temperature assumed in the reboiler design, i.e. 13 ºC (Sanchez Fernandez et al. 2014) . Saturated steam at 133 ºC and 3 bar is supplied from the power plant steam cycle.
The optimum lean solvent flow rate entering the absorber which minimises the specific reboiler duty, in MJ/kg CO2, is evaluated for each configuration. The conditions in the stripper are set to achieve the lean solvent CO2 loading resulting in the required CO2 capture efficiency in the absorber to achieve an overall CO2 capture level of 90%. The overall CO2 capture level takes into account the amount of CO2 exiting the boundaries of the plant.
The control strategy to vary the lean solvent CO2 loading can be designed by varying either the temperature or the pressure in the stripper column. A constant temperature of the saturated stream supplied to the reboiler of 120 ºC is assumed here and the total pressure in the stripper column is modified, i.e. with a back pressure valve. The saturated steam flow is evaluated to supply the reboiler duty necessary to achieve the lean solvent CO2 loading. A smaller total pressure results in a smaller CO2 partial pressure, as the water vapour partial pressure is almost constant at a given temperature. This fact displaces the equilibrium towards a lower CO2 loading of the lean solvent, according to the vapourliquid equilibrium curve. The larger solvent capacity results in a smaller solvent flow rate to capture 90% of the CO2 generated in the combustion. An increase in the total pressure results in a higher CO2
loading of the lean solvent and, thus, a larger solvent flow rate is necessary.
The effect on the reboiler duty is that the contribution of the sensible heat increases directly proportional to the solvent flow rate and, thus, becomes more significant at a higher lean solvent CO2 loading.
Meanwhile, the contribution of the latent heat for steam generation is more relevant at a lower solvent flow rate as more steam needs to be generated to strip off the CO2 and achieve low lean solvent CO2
loadings. There is therefore an optimal value of the lean solvent CO2 loading that results in a minimum specific reboiler duty. 
